There are many data on the effect of pilocarpine on the anterior chamber, particularly in respect to reduction in intraocular pressure and in anterior chamber depth and miosis, but the effect of pilocarpine on the anterior chamber volume and corneal curvature has not previously been studied. Pilocarpine commonly causes reduced visual acuity which may be partly due to miosis, but in this study reduced visual acuity is shown to be mainly due to a myopic change. The mechanism of the myopic change has not previously been established and it is now shown to be caused by changes in radius of curvature of the lens, similar to changes occurring in accommodation; changes in radius of curvature of the cornea are relatively unimportant.
Pilocarpine reduces the anterior chamber depth (Heim, I94I; Rosengren, I950; T6rnqvist, 1956; Bleeker, 1960 Visual acuity has been shown to improve if the pupil diameter is reduced to 2-5 mm (Hallden, I973a and b) and to deteriorate with further reduction below this figure; this deterioration is believed to be due to diffraction. The current study shows that changes in visual acuity result from factors unrelated to miosis.
An increased radius of curvature of the cornea has been shown to occur with a rise in intraocular pressure (Poinoosawmy and Roth, 1974 
Methods
In those patients already receiving pilocarpine, the drug was withdrawn for at least 24 hours before beginning the study. The following parameters were studied before and after the administration of pilocarpine and, in some subjects, again after its withdrawal.
Visual acuity. Standard Snellen chart at 6 m (with distance correction if required). Anterior chamber depth (Haag-Streit pachometer and slit-image photography). Anterior chamber cross-section area (slit-image photography, from which anterior chamber volume was calculated). Comeal thickness (Haag-Streit pachometer).
Applanation tension (Goldmann). Pupil diameter (pupillometer).
Lens anterior radius (slit-image photography). The photographic method described by Jones and Maurice (I963) for measuring the volume of the anterior chamber by means of attachments to the Haag-Streit goo slit-lamp was later modified (Brown, 1973a) to produce an improved image of the anterior chamber; measurements were then made from the photographs using a Perspex grid (Figs i and 2). The modified technique was used in the present study for measuring the depth and for calculating the volume of the anterior chamber.
The radius of curvature of the anterior surface of the lens was measured in only i0 eyes in which the lens was sufficiently well recorded in the photographs when the pupil was miosed. The radii were measured from the projected images using the mirror technique as There was no change in comeal thickness, but there was a significant reduction in the radii of curvature of both the horizontal and vertical meridia of the comeae with pilocarpine, which correlated well with the reduction in intraocular pressure (r=o-64). There was also a significant shallowing of the anterior chamber.
CHANGES IN VISUAL ACUITY WITH PILOCARPINE
The visual acuity with pilocarpine in 102 glaucomatous eyes deteriorated in 78 eyes, improved in six, and was (Table II) There was a highly significant reduction in anterior chamber depth, area, and calculated volume within 15 minutes (P= <ooI); this increased up to 30 minutes, but it did not increase after 6o minutes. The anterior chamber volume was found to be well correlated with the anterior chamber depth as shown in Fig. 3 . (Table III) In all the lenses measured, the radius of curvature of the anterior surface became shorter with pilocarpine. The change in radius was highly significantly correlated (r=o 84) with the degree of myopic change in refraction. The change in radius was also highly significantly correlated (r=o-84) with the change in anterior chamber depth and inversely r= o 84 with the age of the subject. (Heim, I941; Rosengren, I950; T6rnqvist, 1956; Bleeker, I960; Abramson and others, 1972) . The change in visual acuity for distance appears to be accounted for by a myopic shift since the visual acuity could be corrected to pretreatment levels, in all patients in whom it was reduced, by the addition of minus lenses.
CHANGES IN LENS RADIUS OF CURVATURE
The small reduction in radius of curvature of the cornea after pilocarpine had been instilled is likely to be related directly to the fall in intraocular pressure. The reduction in radius alone would produce a myopic shift, but it is likely to be outweighed by an accompanying reduction in axial length of the globe. It has previously been shown (Poinoosawmy and Roth, 1974 ) that raised intraocular pressure is associated with an increase in the radius of curvature of the cornea and with a myopic shift which appears to be due to increased axial length of the globe. Thus the small changes in external dimensions of the eye resulting from reduced intraocular pressure would probably result in a net hypermetropic shift. But since the overall change is towards myopia, the changes in the axial length must be outweighed by other is demonstrated in all subjects in whom there is a myopic shift and io of these subjects in whom the radius of curvature of the anterior lens surface could be measured showed a reduction in radius. The present study does not measure the sagittal width of the position of the posterior pole of the lens.
It seems likely that the changes now observed in the lens of the eyes are the same as those occurring in accommodation in which the increase in sagittal width of the lens is associated with a greater forward movement of the anterior pole than backward movement of the posterior pole, so that there is a forward movement of the lens centre (Coleman, 1970; Brown, 1973b) . Similar changes have also been demonstrated by ultrasound after pilocarpine administration (Abramson, I972) .
Forward movement of the lens increases its effectiveness, but in accommodation it is mainly the change in lens radius of curvature which is responsible for producing near focus (Brown, I973b) .
It is likely that the reduced radius of curvature of the lens is the main factor in producing myopia in our subjects.
It appears that the myopia induced by pilocarpine is due to the action on the ciliary body causing it to contract and to produce the lens changes normally seen in accommodation. The myopic changes were least in the older subjects as could be expected from the presbyopic reduction in accommodation.
Another interesting observation in the present study is the correlation between the depth and volume of the anterior chamber, which was found to be highly significant. Jones and Maurice (I966) obtained a value of 175+30 .Ll for the volume of the anterior chamber in normal subjects. The mean volume in the pretreated group in our study, which included both normal and glaucomatous eyes, was approximately I54-62+7'022I 0.l, and the slight difference could well be due to the inclusion of eyes with shallow anterior chambers.
Summary
The effect of pilocarpine on visual acuity and on the dimensions of the cornea, anterior chamber, and lens were studied in two groups of subjects. Significant changes in ocular tension, comeal curvature, anterior chamber depth, and lens anterior radius were found in a group of 55 glaucomatous eyes as a result of pilocarpine treatment, but there was no change in corneal thickness. Out of 102 glaucomatous eyes 78 became relatively myopic, and this appears to be due to changes in the dimensions of the lens of the eye similar to those occurring in acconmnodation, as a result of the effect of the drug on the ciliary muscle.
The effect of pilocarpine on anterior chamber depth, area, and volume was studied in 125 eyes using a photographic method, and a significant reduction in the dimensions of the anterior chamber was observed as a result of the administration of pilocarpine. A significant correlation between depth and volume was also noted and the implications of this are discussed.
